Abstract C4H14CL4N2OZ11, monoclinic, P12i/cl (no. 14), a = 6.546(1) A, b = 12.705(5) A, c = 13.949(2) A, β = 92.92(1)°, V = 1158.6 Α 3 , Ζ = 4, R^F) = 0.037, wR Kf (F) = 0.039, Τ = 296 Κ.
Source of material Crystals of piperazinium tetrachlorozincate monohydrate were prepared by slow evaporation of an aqueous solution of piperazine, hydrochloride acid, and zinc chloride (2:2:1). The crystals are stable for a long-time at normal conditions of temperature and humidity.
Discussion
The atomic arrangement can be described as built up by chains of [ZnCU] tetrahedra spreading along the b direction (figure, top). Two such chains cross the unit cell in χ = Vi and V*. The [ZnCU] tetrahedra of one chain are interconnected to form chains through the water molecules which establish O-H-Cl bond to the adjacent [ZnCU] entities. These [ZnCU] chains are interconnected in a three-dimensional network by the organic entities through N-H-Cl bonds (figure, bottom). The nearest Zn-Zn intra-chain separation is 6.086Ä, while the distance between adjacent chains is 7.427 Ä. The four chlorine atoms of the [ZnCU] 2-anion are acting as acceptors of the hydrogen bonds. The C13 and C14 atoms form hydrogen bonds with >N2H2 group (N2-H12-C13 and N2-H11-C14). The Cll is the acceptor of two hydrogen bonds (Ol-HlO-Cll and N1-H13-C11) and the C12 is acceptor of single 01-H9-C12 hydrogen bond. These kinds of hydrogen bonds have been also observed in die isotypic crystal structures of [3] . The deviation from the perfect tetrahedron around Ζη(Π) can be explained by the involvement of the chlorine ions in the hydrogen bonding. Hence, the hydrogen bond 01-H9-C12 is stronger than Ol-HlO-Cll, N1-H13-C11 and N2-H12-C13, which so reduces the electrostatic charges of the C12 chlorine atom. Thus, the electrostatic repulsion between C11/C13 is more pronounced than the C12/C11 one resulting in the opening up of the Cll-Zn-C13 angle [113.50(4)°] compared to the C12-Zn-Cll angle [105.22(4)°]. However, the Zn-CI bond lengths do not differ appreciably with the shortest and longest bond lengths of 2.260(1) A and 2.2881(6) A associated to Zn-C14 and Zn-C12, respectively, the Cl-Zn-Cl bond angles are also comparable varying between 105.71(4)° to 113.50(4)°, respectively, indicating a slight deviation from perfect tetrahedral environment around Ζη(Π), according to literature results [4] and in comparison to the tetrachlorocuprate salt [5] . Indeed, in this compound, the Cu-CI bond lengths and Cl-Cu-Cl bond angles vary from 2.2166(7) A to 2.2837(6) A and from 94.75(2)° to 138.95(3)°, respectively, indicating a large deviation from perfect tetrahedral environment around Cu(II). NfparamhtSocd:
SIR92 [6] , teXsan [7] (CiH 12N2) [ZnCU] · H2O 
